The active form of tumor necrosis factor is a trimer.
Natural human and recombinant human and murine tumor necrosis factors (TNF) were fractionated by gel filtration chromatography on Sephadex G-75. The active form of TNF was identified by its inhibitory activity in receptor binding assays with HeLa cells and was eluted as a protein of Mr approximately 55,000. Radioiodinated human and murine TNF were fractionated by gel filtration into a major peak of Mr approximately 55,000, corresponding to a trimer, and a minor peak of Mr approximately 17,000, corresponding to a monomer. Binding assays showed that the timer was at least 8-fold more active than the monomer. The human TNF partially dissociated into monomers upon addition of the nonionic detergent Triton X-100. Isolated monomers showed low binding affinity (KD = 70 nM) and reduced cytotoxicity, whereas trimers showed high binding affinity (KD = 90 pM) and cytotoxicity. When 125I-TNF was bound to cells, no release of monomer was detectable, suggesting that the trimer could directly bind to cellular receptors without dissociating into subunits. Further evidence for such binding was obtained by cross-linking 125I-TNF trimers with bis[2-(succinimidooxycarbonyloxy)ethyl]sulfone. These trimers were bound to HeLa cells, could be dissociated from cellular receptors, and elicited a cytotoxic response. These results show that trimers, whether native or cross-linked, bind to receptors and are the biologically active form of TNF.